Cryptachaea gigantipes (Keyserling, 1890) n. comb. is redescribed from fresh material, the female is described for the first time and notes on biology are given. Cryptachaea gigantipes has been recorded from natural habitats in south-eastern
Introduction
'Theridion' gigantipes Keyserling, 1890 is a long-legged theridiid that is common on the exterior of houses in some parts of eastern Australia. The species has often been misidentified as either the cosmopolitan Parasteatoda tepidariorum (C. L. Koch, 1841) (e.g. Crowe 2007 ), or Cryptachaea veruculata (Urquhart, 1886) , which has rather similar genitalia (e.g. Isbister & Gray 2003) . Investigations during the present study have revealed that 'Theridion' gigantipes belongs in the genus Cryptachaea Archer, 1946 and has been recorded in New Zealand only since 2000, but may have been present in Auckland as early as the 1980s (D.J. Court pers. comm.) . In the course of a comparison between C. gigantipes and C. veruculata, it became evident that Achaearanea extrilida (Keyserling, 1890) , from near Sydney, and Theridion calyciferum Urquhart, 1886 (currently a junior synonym of Theridion cruciferum Urquhart, 1886) , from New Zealand, should be synonymised with C. veruculata.
In this paper we transfer T. gigantipes to Cryptachaea. We redescribe the male and describe the female for the first time. As this species is synanthropic and may be capable of anthropogenic dispersal we use COI sequences to compare the diversity of Australian and New Zealand specimens to attempt to find the origin of the New Zealand populations. We record data pertinent to this potentially invasive species and bring it to the attention of arachnologists in other places where it might flourish. We also redress the misplacement of T. calyciferum and propose that Achaearanea extrilida should be placed as a junior synonym of Cryptachaea veruculata.
sampling every 1000th tree. The analyses were run for 2 × 10 7 generations by which time the average standard deviation of split frequencies had dropped below 0.002, which indicated that the two tree samples had converged. Tracer version 1.5 (Rambaut & Drummond 2009 ) was also used to determine if the analyses had sufficient effective sample sizes. MrBayes was used to construct majority rule consensus trees, discarding the first 25% of trees generated as burn-in. TreeView 1.6.6 (Page 1996) was used to view and save trees in graphic format.
Results
We observed eight COI haplotypes among the 12 specimens of C. gigantipes (Table 1) ; two haplotypes among the five New Zealand specimens of C. gigantipes and six haplotypes among the seven Australian specimens. No haplotypes were shared between New Zealand and Australia. Intraspecific and interspecific variation in the COI sequences is shown in Table 2 . The maximum intraspecific variation we observed in C. gigantipes was 1.9%, whereas divergence in C. veruculata was as high as 5.0%. The maximum interspecific variation between the species in the subfamily Theridiinae that we sampled was 13.0%.
The phylogenetic analysis of the COI data ( Fig. 1) showed that C. gigantipes and C. veruculata specimens formed two well supported sister clades. The minimum divergence between the two species was 5.7% and the mean divergence was 6.6%. The mean intraspecific divergences in C. gigantipes and C. veruculata, were 0.8% and 2.8%, respectively. In the C. gigantipes clade, the specimen from Queensland was sister to the remaining haplotypes with strong support. New Zealand C. gigantipes specimens clustered with Australian specimens from New South Wales, Victoria and Tasmania, although the phylogenetic structure within this clade was not well supported. Specimens of C. veruculata from Australia and the Kermadec Islands were sister to the remaining haplotypes in the C. veruculata clade. The two specimens of the cosmopolitan species Cryptachaea blattea formed a clade that was sister to the Australasian Cryptachaea clade. Diagnosis. Cryptachaea keys out under Achaearanea according to Levi & Levi (1962) . Yoshida (2008: 38) distinguished Cryptachaea from the other genera with a hooded 'paracymbium' (cymbial hood of Agnarsson 2004 ) that key out under Achaearanea, Henziectypus Archer, 1946 and Parasteatoda Archer, 1946 , as follows: "... from Henziectypus by median apophysis attached to embolus with which it forms one sclerite, from Parasteatoda by cymbium extend [sic] beyond alveolus, tegulum spherical, and subtegulum shallow and ring-like". Comments. Yoshida (2008) first transferred C. veruculata into the genus Cryptachaea, diagnosed partly by fusion of the median apophysis and embolus. In a superficial examination, these sclerites can be seen separately in both C. veruculata and C. gigantipes (Figs 14, 16) . Further examination of these species shows that both sclerites are indeed fused onto a common base, but possibly retain some flexibility by the membranous sections (Fig. 15) . The sclerotised part of the base of the median apophysis bears a prominent medial knob, which cradles the base of the embolus. Furthermore, there is a fleshy lobe with a sclerotised tip extending ventrally from the fused part of the median apophysis/embolus (shown as the latter in C. veruculata by Merrett & Rowe 1961: fig. 5 ). The lobe locates firmly in a proventral pocket in the conductor base. This pocket is visible externally as a dark outline in both species (e.g. Fig. 12 ). These features distinguish the two Australasian species from the cosmopolitan Cryptachaea blattea, in which the embolus and median apophysis are fused but neither the knob nor lobe/pocket is present (C. blattea specimen examined: AM KS116774, Stokes Valley, Wellington, NZ, coll. B.M. Fitzgerald, Oct. 2011).
We also note that the males of the three Cryptachaea species discussed here possess cephalothoracic stridulatory ridges and corresponding abdominal pegs. These characters are present in a number of theridiid genera (Agnarsson 2004 ) but were not reported by Yoshida (2008) when he revalidated Cryptachaea.
Cryptachaea gigantipes (Keyserling, 1890) new combination (17) (18) (19) (20) 21) Theridion gigantipes -Keyserling, 1890: 245-246, pl. 22, figs 4, 4a; Hogg 1900: 73; Rainbow 1911: 158. Type material. [Australia: New South Wales] Head of Middle Harbour, Bradley's collection. Not examined. We were unable to locate the type specimen of T. gigantipes; however, Keyserling's description and illustrations are adequate to identify the species. Most of Bradley's collection as referred to by Keyserling and Koch is presumed lost (Framenau 2005 ) and this species is not listed among the Keyserling types held by the Zoologisches Museum Hamburg (Rack 1961) , nor is it recorded in the Natural History Museum London (J. Beccaloni pers. comm. Diagnosis. The legs of C. gigantipes are far longer than those of related species currently known from Australia or New Zealand: the femur and tibia of leg I are each longer than (male) or subequal to (female) the total body length (Figs 2, 5) . Male, pedipalp tibia elongate and subequal to cymbium length ( Fig. 11 ; half or a third as long in C. veruculata (Fig. 16) and C. blattea, respectively) . Epigynum with a pair of heavily sclerotised, peg-like protrusions that form a deep U-shape in posterior view (Fig. 19) ; the shape of these protrusions distinguishes the species from C. veruculata in which the protrusions are smaller and more horn-shaped. For comparison with C. veruculata and C. blattea refer to Merrett & Rowe (1961: figs. 1-7); Dondale (1966: figs 1B-E) ; Vink et al. (2009: figs 1-6); Paquin et al. (2010: figs 34.7-8, 34.13-14) . 
Redescription from recent material:
Colour. Generally stronger in male than female; prosoma variable but base colour amber (male) to cream or white (female), often with darker markings (e.g. female KS65015 , Fig. 10 ); chelicerae and mouthparts amber (male) or cream (female) (Figs 6, 8) ; legs cream with brown or grey bands; abdomen with white ground colour variably marked dorsally and laterally with small spots of black or grey and sometimes reddish or yellow ( Figs  2-4) ; ventrally often with black or grey median longitudinal stripe.
Male. Cephalic region slightly raised, all eyes subequal, clypeus high (Fig. 6) ; stridulatory ridges sclerotised, in separate patches either side of pedicel; chelicerae with strong anteriorly projecting shelf (Fig. 6) ; two promarginal cheliceral teeth, distal one finely pointed, more basal one spread into a transverse flange with two or more low points; retromarginal teeth absent; sternum scutiform, about as long as wide and widest between coxae I and II (Fig. 9) . Male pedipalp (Figs 7, (11) (12) (13) (14) with elongate tibia, tibia with 2+2 trichobothria on retrolateral and retroventral sides (Tb in Figs 12-13) ; cymbium deeply incised dorsally and with prominent apical tarsal organ (TO), cymbial hood broad (Hd in Fig. 7) ; median apophysis (MA) strap-like but with prominent sclerotised process (MS), cradling embolus; embolus (E) sclerotised exteriorly with enlarged base and bird-like 'neck', 'head' and 'beak', through which sperm duct exits; membranous hidden part of embolus fused with membranous basal parts of MA forming a lobe (L) (Fig. 15 ) that fits into pouch (Po) in base of conductor (C) (Figs 12-13) ; conductor large, retrobasal surface visibly ridged; tegulum ovate, subtegulum barely visible in unexpanded pedipalp. Legs 1-4-2-3, femur and tibia I each distinctly longer than entire body length. Abdomen without tubercle, distinctly longer than wide; sclerotised from genital groove to pedicel with narrow strip surrounding pedicel insertion; two patches of stridulatory pegs on anterior surface aligned with stridulatory ridges of carapace.
Female. Similar to male except as follows: cephalic area flatter, AME smaller (Fig. 8) , posterior carapace smooth and without extra sclerotisation, without stridulatory ridges, chelicerae without shelves; basal cheliceral tooth normal but robust; sternum longer than wide, more elongate than male (Fig. 10 ). Female pedipalp with semipalmate claw. Legs shorter than male. Abdomen, more rounded than male but still longer than wide, without sclerotisation or stridulatory pegs. Epigynum (Figs 17-19 ) a slightly sclerotised plate with slightly raised anterior rim and bearing two heavily sclerotised projecting knobs (U-shaped in posterior view); copulatory ducts open at apex. Internal genitalia ( Biology. The typical natural habitats for C. gigantipes in Australia are rocky overhangs and caves. These spiders readily move into areas of human habitation, preferring house eaves, porches and other shelters, sometimes entering buildings. All New Zealand records are synanthropic, leading to this species being dubbed the 'white porch spider' (O. Green pers. comm.). Adult females and juveniles make typical theridiid 'cobwebs' in spaces beneath surfaces and usually rest near the top in a slightly denser area of web. Adult males are free-ranging but are often found in female webs. Egg sacs are brownish and are made within the female's web, near her usual resting place (Figs 4, 5) . Egg sacs and emerging spiderlings may be actively protected by the female, e.g. against disturbance by insects attracted by a lit window (Fig. 3) . Early spring egg sacs take four or five weeks to emerge; later ones rather less time. The spiderlings remain in the maternal web for some time before dispersing (Fig. 5) (two weeks to about a month noted). They move to the edges of the web and disperse more rapidly when subsequent egg sacs are about to emerge. Females were seen to make two or three egg sacs in quick succession. (Egg sac and spiderling information from W. Moore, pers. comm.). Egg clutch size ranges from 50 to 246 (n=6, from preserved material). One other egg sac (AS.002396) contained 17 eggs, 25 first instar and one second instar spiderling. Various insect taxa have been noted as prey in Australia (including Coleoptera, Diptera, Hemiptera, Lepidoptera (larval and adult), Neuroptera-W. Moore pers. comm.) but several records are for other spider taxa, including several black house spiders (Badumna insignis (L. Koch, 1872), Desidae), a male net-casting spider (Deinopis sp., Deinopidae), a white-tail spider (Lampona sp., Lamponidae) and a male Cambridgea sp. (Stiphidiidae) (latter two records from O. Green, pers. comm.). A sequence of photographs of a female C. gigantipes (as Theridion sp.) killing and eating a black house spider featured recently in a magazine article (Merrick 2012 ). An adult female was also observed with the dead body of a conspecific female in the web (HMS pers. obs). Female C. gigantipes fall prey to pirate spiders (Mimetidae) (HMS pers. obs.), white tail spiders (Lampona spp.) and probably to wasps, including the introduced European wasp (Vespula germanica (Fabricius, 1793)), one of which was seen searching near a recently deserted C. gigantipes web (W. Moore, pers. comm.).
FIGURES 11-16. Male genitalia of Cryptachaea species. 11-13. Cryptachaea gigantipes (Keyserling, 1890) , left pedipalp in prolateral, ventral and retrolateral views; 14. Ditto, expanded, prolateral; 15. Ditto, median apophysis and embolus, proapical view; 16. Cryptachaea veruculata (Urquhart, 1886) , left pedipalp expanded, prolateral. Scale bars = 0.2 mm. Abbreviations: C, conductor; Cy, cymbium; E, embolus; L, lobe; MA, median apophysis; MS, MA sclerotised process; Po, pouch in conductor; ST, subtegulum; T, tegulum; Tb, trichobothria; TO, tarsal organ.
Despite their common occurrence in human environments, we have only two records of C. gigantipes envenoming humans (both recorded as Achaearanea veruculata): AM KS.34923 (male) and AM KS.116847 (female) (AM database and G. Isbister spider bites study, see Isbister & Gray 2003) . The bites produced symptoms including pain, redness, a swollen area and muscle ache, with duration reported as 24 hours in one case. The only other 'Achaearanea' species (sensu Levi & Levi 1962 ) named by Isbister and Gray was P. tepidariorum, which has previously been reported to bite (see Isbister & Gray 2003 for details). In Isbister and Gray's study these two species and two unidentified 'Achaearanea' juveniles were responsible for five bites (compared to 23 for Steatoda species and 68 for the redback spider, Latrodectus hasseltii Thorell, 1870). Isbister and Gray note that despite differences in colour and shape, the spiders responsible for four of these five bites had been misidentified as L. hasseltii. They conclude that "Achaearanea spp. caused similar but less severe pain compared with [Australian] Latrodectus spp." (p. 817).
Distribution. Temperate south eastern Australia from southern Queensland to Tasmania, Norfolk Island, and from several areas (Northland, Auckland, Waikato, Coromandel, Bay of Plenty, Hawkes Bay, Wanganui) of the North Island of New Zealand (Fig. 21) . A single recent record from a car in Wellington (MONZ AS.002480) may be an example of anthropogenic dispersal and is the southernmost New Zealand record.
Cryptachaea veruculata (Urquhart, 1886) ( at Cornvall". Keyserling (1890: 245) notes that he is unable to find this locality on the map; it would seem likely that it was a property name. Comments. Merrett & Rowe (1961: 89) state that Dr R.R. Forster confirmed their identification of C. veruculata by comparison with the type specimens; the type material was reported to contain three species, but the figured specimen agreed with the Scilly Isles material. The whereabouts of this type material is now unknown: it has not been found in Otago Museum (C. Fraser pers. comm.) where Forster probably examined it, nor is it listed among Urquhart's Canterbury Museum material (Nicholls et al. 2000) . Bryant (1933, pp. 15-16 ) gave a description of C. veruculata "based on the type of Theridion nigro-folium". She then added "In the Banks' Collection at the Museum of Comparative Zoology is a specimen of Theridion veruculatum received from Urquhart. The two are the same, except that Theridion nigro-folium is smaller and darker and possibly the dark rings on the legs are wider. There is no difference in the epigynums". We have not examined the type specimen of T. nigrofolium, which Nicholls et al. (2000) list amongst the arachnid types held at the Canterbury Museum, because access to the collection is not currently possible due to damage to the building sustained during the Christchurch earthquake in 2011.
Cryptachaea veruculata has a strong abdominal colour pattern, which in combination with the epigynal illustration of T. calyciferum by Urquhart (1886) , makes it clear that, despite the missing type specimens, these species are conspecific. The type of Theridion calyciferum is not in the Canterbury Museum, where all of Urquhart's existing type specimens are housed (Court & Forster 1988; Nicholls et al. 2000; Paquin et al. 2008 ) and we consider the type as lost. As noted in the introduction, T. calyciferum was incorrectly placed in synonymy under T. cruciferum by Roewer (1955) . We now consider T. calyciferum to be conspecific with C. veruculata on the basis of epigynal form (two rearward pointing, conical processes in T. calyciferum and C. veruculata but only one in T. cruciferum). Urquhart's (1886) descriptions of Theridion calyciferum and C. veruculata also differ from that of T. cruciferum with respect to female leg I superior tarsal claw count (7 versus 8) and leg colour pattern (speckled in T. cruciferum). (Keyserling, 1890) were examined. Black circles are locations of specimens examined for morphology and white circles are specimens sampled for molecular analyses. The historical record of Hogg (1900) from Macedon, Victoria, is shown as a black square.
The expanded pedipalp of C. veruculata is similar structurally to C. gigantipes (cf. Fig. 16 and Fig. 14) , suggesting a close relationship between the two species. The median apophysis and embolus of C. veruculata are fused in a similar way to that of C. gigantipes, supporting the diagnosis of Yoshida (2008) . The basal sclerotised lobe of the median apophysis (MS) of C. veruculata is larger than in C. gigantipes, and the lobe that is accommodated in a pouch in the conductor is more robust. The terminal knob of the lobe is well sclerotised and lodged so firmly in the pouch that the conductor was ripped off the tegulum with the median apophysis/embolus unit when this was removed from the bulbus for examination.
Cryptachaea veruculata was first explicitly identified in Australia by Dondale (1966) and is now known to be widespread and common, at least across southern Australia (HMS from AM database). Overall, there is a considerable size range, with some specimens from subtropical moist environments (e.g. Lord Howe Island, Raoul Island) noted as being approximately twice the size of the type of T. extrilidum and recent specimens from inland localities, such as Wagga Wagga, Bourke and White Cliffs. Cryptachaea veruculata is found throughout New Zealand around houses and also in natural environments (Forster & Forster 1999) . However, note that the species illustrated under this name by Crowe (2007) appears to be C. blattea.
Discussion
Based on our morphological examinations and the COI phylogeny (Fig. 1) , C. gigantipes and C. veruculata are closely related species, perhaps even sister species. The phylogeny indicates that the two New Zealand haplotypes of C. gigantipes are more closely related to Australian haplotypes than to each other, which could suggest multiple colonisations. The limited haplotype diversity of the New Zealand specimens of C. gigantipes is consistent with a population established from a small number of individuals. Whilst this could be due to establishment by natural dispersal from a limited population, it is also typical for an accidental human introduction. This latter seems likely given that C. gigantipes is often found in and around buildings. There is much higher haplotype diversity and genetic variation in the New Zealand specimens of C. veruculata, suggesting that the species has a far longer history in this country.
We do not have enough data to hypothesise whether the current ranges of C. gigantipes and C. veruculata within Australia are natural or represent human assisted expansion. COI genetic diversity in C. gigantipes is quite low (1.9%), but other theridiid species have also been found to have low COI diversity (e.g. Vink et al. 2008) . The maximum intraspecific variation we observed in New Zealand C. veruculata was as high as 5.0%, which is close to the minimum divergence of 5.7% between C. gigantipes and C. veruculata. However, based on the morphological characters and the clear monophyly of both species in our phylogeny (Fig. 1) , we are confident that they are two separate species.
Synanthropic species may often be spread by human movement, as evidenced by some of the other species that share our houses around the globe (e.g. Nyffeler et al. 1986; Guarisco 1999; Kobelt & Nentwig 2008; Edwards & Stiles 2011; Vink et al. 2011) . Examination of a selection of illustrated faunas from Europe (Roberts 1985 (Roberts , 1995 , Japan (Yoshida 2003) and North America (Levi 1955; Levi 2005-in which the species does not key out) has not revealed any sign of C. gigantipes away from Australasia. Based on specimen records from Australia and New Zealand, C. gigantipes should be considered as synanthropic. This, together with the fact that the closely related C. veruculata has invaded outside its natural range (Merrett & Rowe 1961) makes C. gigantipes another candidate, given the opportunity, for invasion of subtropical to temperate regions, as it has demonstrated in New Zealand.
The synanthropic tendency of such species makes accidental physical contact between humans and spiders likely. Bites from C. gigantipes appear to be rare and there is currently no evidence that they are dangerous. However, we suggest that medical staff, and staff in other institutions that receive enquiries from the public, should be aware that C. gigantipes does have the potential to inflict painful bites.
